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: Physical properties of rocks and mineral resources of the USSR (Fizicheskiy 
-  gtva gornykh pored 4 poleznykh iskopayemykh SSSR) Moscow, Izd-vo "Nedra 


325 p. illus., biblio. (At head of title: Gosudarstvennyy geologichask ie 
tet SSSE,. Vsesoyuz nauchno-issledovatel'skiy geologicheskiy institut) a5 
3000 copies printed. Under the editorship of G. Me Gapeyova and N. bs Dortman; | . 
Principal editor: I. Ae Kalmykeva; Technical editor: A. S. Polosina; Proofreaders 
Ke Se Toroptseva : : 


& ‘TOPIC TAOS: ° magmatic rock, metamorphic rock, mineralogy, petrology, seismology wo 

z : 1244.99 a4 42 12,44, 5 ara re 
| PURPOSE AND COVERAGE: This book 4s the result of the generalization of materials | 

* - | gollected primarily by goophysical trusts: and geologic agencies, as well as by the -— § 
“| dnstdtuee named (VSEGEI). Principal attention is paid to the basiv laws governing 
es 


| useful minerals of divers mineralogic composition. Tho phyoical paranctors te a | 


Fee 
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| varfatdons in tho physical properties of rocks, various petrograpuic groups, and 
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5/196/62/000/020/008/021 are 
£194/E155 
AUTHORS 3 Marshak, I.eSer Vasil'yeva, V-l-» and Vasserman, AeL. 
“TITLE: ‘sirius’: the most powerful tubular xenon lamp in 
the world 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika 4 energetika, 
no. 20, 1962, 6, abstract 20 V 31. (svetotekhnika, 
no.3, 1962; 7-13). ; 

TEXT: The construction and characteristics of a 100 kw xenon 


lamp developed in the Moskovskiy elektr.-lampovyy zavod (Moscow 
Electric Lamp works) are fully described... When operating with 


the luminous output of the lamp corresponds to 4 
length of 1100 w/em, reaching 50 lumens per watt. 
The lamp operates without a starting device 
similar to that previousl 
AK CT -20000 (DKST-20000)- 

‘experimental rig set up in the engineering pavilion of the 
Exhibition of achievements of This equipment 
consisted of three lamps of output up to 100 kW connected in the 
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‘Sirius’: the most powerful ae Sa 


phases of a three-phase a.c. 380/220 V supply. The lamps were 
physically positioned in a star~pattern with mirror reflectors : Pa 
joined together in a unit mobile construction installed in the dome “ - 
of the pavilion. The lighting is remote-controlled from a panel 

in a rvom of the pavilion, Cooling water for the lamps was pumped 

to the lighting fitting; to avoid overheating a water-pressure 

relay disconnected the lamps if the water pressure fell below 

0.4 atm. The experimental equipment confirmed the possibility of 

using high-power ballastless xenon lamps with water cooling for 
‘illumination, 

6 illustrations. 6 references, 


[Abstractor's note: Complete translation, | 
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M7 vo 
AUTHORS + Gurtyanow:, Lee ties Vasil'yeva, Ve T. r 
SIM@LE s Phe gtructure of polysulfides and, the strength of S-5 bonds 
PERTODICAL: Referativnyy shurnal. “himiya, no. 10, 1962, 168-169, 
abetract 10Zn6 (Sb. "Knimiya seraorganichs. soyedineniy, 
sod 


erzhashchiknsya v neftyakn i nefteprodwkhakh. v- 4". 
Gostopteknizdat, 1961, 24-35) aes 

ate: The dipole nonent and isotope dilution methods “dre used to study 
the structure of disulFides ani solysulfides and the strengtn of the 

S-§ ponds in thece compounds, it was found that, irrespective of the 
composition and structure of R, all jJisulfides of the RSSR type, in which “ 
Rn is an alkyl (froa Cis $0 Ca gitgg) an aryl or an aralkyl, have ‘ 


practically identical dipole soments u (in Clg at 15.25 and 40°C) 


of ~2.0 D. Under these conditions therefore there is no free rotation 

of RS groups round ‘he 3-3 bond and that all the disulfides, both in 4 
the crystalline and liquid states as yell as in solution, have a config- 
eee in which the C-5 ponds are arranged in different planes. “nis config- 
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ne structure of polysuifidea ant .-- 2168/3180 


F : ‘ : 2 : 
‘uration is due to mutual repulsion of the unshared 3P, electron pairs 


of neighboring sulfur atomg. Stability of the spatial configuration 
independently of the structure of 2, was also found in all tne 
triaulfides (u” 1.65 D) and tetrasulrides (j7/ 2.1-2-2 i) investirated. 
Investigation of the reaction in which RS croups were exchanged betseen 


disulfides marked with Ss’? and mercaptans or thiopnenols {cf. RZnvhin, 
no. «, 1955, 3308; noe T, 4956, 18790), carried out in dry non-polar 
solvents (Ceilss xylene, decalin), it was found that it was emreatly 


accelerated vy UY light; he presence of radicals in the solutions of 

certain disulfides as proved by means of a solution of dJiphenylpikryl- 
nydrazyl. Tne & (act.) was measured of exchange reactions of certain 

narked disulfides with various mercaptans, and was found to be independent 

of the nature of the nercaptan, being entirely determined by the 

properties of the disulfide. ne exchange renctions investigatec thus 

take place by she mecnanis: of unoranched chain reactions, the limiting 

factor being the dissociation of disulfides into the NS radicals, i.e. y 
wreaking of the S-S bond. On this vasis, and a480 On the agsumption % 
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3/681/62/000/610/044/085 
‘he structure of polysulfides and ... 3168/3150 


that there is little difference between the H (act.) of the rea action 
wich continies tne chain that of the recombination of the radicai, 

the enercy values of the J-5 bonds in the disulfides were determined as 
Jouble the E {act.) of the exchange reactions. ‘The disulfide, tne 

mercaptan (or thioplienol) the temperature in °c and the energy of tne 


5-8 bond in kcal are now ¢iven:; (CyNy) oS 577440 ag 169-231, 58; 


‘Sit, 176-240, 60; I ¢ SH, 160-199, 58; 


(C4 gHog)259° “1 Ca gilag 
SH, 180-204, 60; (CcH,CK,) 9S, 92: CcligCH, SH, 180-227, 


~ 35 
(o gH 17)230 » Cyilyy 
ge 


39 
10%57)252° “+ “1857 


62; (Cc gts )9% °°, oo 35-80, 20; (n-Cil,Cgit,) 955°”, n-CH 


95-142, 26; (n-CH, OCH Hy )s857s n-CH 


Cg Sie 


300 gi, SH, 101-164, 29; 


35 t bad) a o ~N +4 ap) 
(n- ~CeH5C gH, ) 48, » ne Cel C eH, SH 110-160, 29; (n-NO 2°64) 25, j 
n-H0, Coit SH, ve 145, 46. ‘The data obtained show that in all the 
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3/081/62/000/010/044/085 
The structure of polysulfides and ... 3168/3180 


aliphatic and aliphatic-aromatic digulfides the strength of the 5-5 bonds 
is practically the same, whereas in the aromatic disulfides the energy 
values of the S-S bonds are much lower; introduction of substitutes into 
the pair position of the phenyl rings strengthens the 3-5 bond of sronatic 
digulfides. The difference in the strenrth of the S-S ponds of alinnatic 
and aromatic disulfides is due to the different energy value of 
wtabilization of the RS radicals which form; the greater stability of 
radicals with an aromatic R is due to interaction between the unpaired 
peelectron of the sulfur atom and tne system of n-electrons of the 
aromacic ring. A similar regularity was found in the influence of R 

on the strength of the S-S bonds and also in the polysulfides in the case 
of the reaction of isotope exchange between them and elemental sulfur 
(of. RZaXvhim, no. 4, 1955, 5302). “ne polysulfiie, the temperature in °¢ 


3 (act.) in kcal are given us: (C,H,8),S°" 130-170, 27633 


(C85) 5557" 110-160, 24; (nC, ¢,',8),3°", RO-130, 14.53 


(n-CH,C¢H,5 a hae 80-130, 11.5; (G,1,8)53,"7, 11 9.6°1074; 
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He ghiuesure of volysulfides and... 8168/5166 


ae 
(e.42c8 Spe ae 410, no exchange (159, exchange) i (n=CH, Cg 505) 28 


"he autnors congider that RS group exchange reactions 


1a, no exchanve. 
ce place in more ceg lex systens: 


nee very imoortant because they can tak 
albumens, vulcanized rupocrs, 
‘Apstracter's note: Conplete translation.: 


aulfur-nase petroleuns and=petroleum products. 
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VASIL'YEVA, V.K.; GOL'SHTEYN, M.M. 


= Functional shifts of the nervous system in pulmonary tuberculosis 
in artificial pneumothorax. Probl. tuberk., Moskva no.1:11-17 Jan- 
Feb 1953. (CLML 24:2) 


1, Docent for Vasil'yeva; Professor for Gol'dshteyn. 2. Of aegiaacskeanh 
Scientific-Research Tuberculosis Institute {meni Prof. 4. Ya. Shternberg 
(Director -- Candidate Medical Sciences 4. D. Semenov). 
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BHEREZINA, MeP.; VASIL'YEVA, V.K. 

‘ i 

Conditioned reflex variation of skin reactions in patients with 
bronchial asthma [with swomary in English], Vest LGU 13 no.21: 
125-133 '58. ' ~ (MERA 11:12) 

(ASTHMA) (SEIN) (CONDITTONED RESPONSE) 
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USSR / Human and Animal Physiology (Normal and Patho~ 
logy). Nervous System. General Problems 


Abs Jour: Ref Zhur-Biologiya, No 21, 1958, 97838 
Author : Vasiltyeva, V. K., Gazhala, Ye. M. 

Inst : Leningrad State University 

Title : On the Mechanism of Change of Skin Potentials 
Orig Pub: Uch. zap. LGU, 1957, No 222, 125-140 


Abstract: In man, cat, rabbit, and frog the value of skin- 
polarizing potentials (SP), generated by polari- 
zation of skin with direct current, depends on the 
metabolism of the given organism and also on the 
functional state of the nervous system and obeys 
Ohms law. SP is higher in warmblooded animals 
than incoldblooded; in children they are higher 
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Study of the efficacy of vaccination against influenzae, Vop.virus 
3 no.2:107-108 Mr-Ap '58 (MIRA 11:5) 


1, Kiyevskiy institut epidemiologii 1 mikrobiologii, 
(INFLUENZA, immunology 
vacc., evaluation (Rus)) 
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Changes observed in the discharge of organic substances ani bic- 
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mat. 34:77-85 ‘61. (MIRA 15:2) 


1. Gidrokhimicheskiy institut AN SSSR, Novocherkassk. 
(Don River-~Water-.-Composition) 
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ZENIN, A.A.; VASIL'YEVA, V.L. 
sea eee see ih CONSENS 
Variations in the concentration of biogenous and organie substances 
and gas composition of waters of the Volga River before its regulation 
(1954-1955). Gidrokhim., mat. 32:31-46 ‘61. (MIRA 14:6) 


1, Gidrokhimicheskiy institut AN SSSR, Novocherkassk. 
(Volga River—Water---Composition) 
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Initial production of plankton in the Tsimlyansk 
Gidrokhim, mat, 35:82-89 '63, oe Png eee 16:7, 


1. Gidrokhimicheskiy institut, Novocherkassk, 
(Taimlyansk Reservoir—- Plankton) 
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DATSKO, V.G, [deceased]; VASIL'YEYA, Vilep TUMAKCVA, Zhe. 


Content of organic carbon in the silts of 
2 the Taimlyansy 
Reservoir, Gidrokhim, mat, 37:71~73 "64, : (MIRA 1334) 
1. Gidrokhimicheskiy institut Glavno 

s g9 upravlen va gidromete 
logicheskoy sluzhby pri Sovete Ministrov SSR, Rooche ee 
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' DATSKO, V.G. [deceased]; VASILIZEVA, VoL. 


Changes in the content of organic and biogens 
genie substances ale 
the length of the Taimlyansk Reservoir and the Don River baled” 


the dam. Gidrokhim, mat, 38:25-37 564, 
(MIRA 18:4) 


1. Gidrokhimicheskiy institut AN SSSR, Novocherkassk, 
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(MIRA 18112) 
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Sone data on crganic substances in the Taflilyansk Reaervulr 


and elements of thelr balance, Gidrokhim. mat. 37963-7060 "6d, 


(MIRA 1224) 
1. Gidrokhimicheskiy Institut Glavnogo upravlentya gidro- 
me teorologicheskoy sluzhby pri Sovete Ministrov SSSR, Novo 
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VASIL'YEVA, V.L.e3; SHAYKHET, G.Kh, 
Incidence of influenza in Kiev and Chernigov Privinces in 
1958-1959. Vop. virus. 5 no. 6:749 HeD '60, (MIRA 14:4) 
(KIEV PROVINCE—-INFLUENZA) (CHERNIGOV PROVINCE~—INFLUENZA ) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859010010-6" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- aaa aah est sd be 


beat seme geen csi a ee Ae npat Ree BS aE ere ¥e"r 


fos 


VASIL'YeVA, V. L., Gand Med. Sci., — (diss), "Epidemiology of Grippe in rural 
areas," Kiev, 1961, 12 pp (Kiev OLRB Medical Institute im Acad. A. A. Bozgonolets), 
300 copies (KI-Supp 9-61, 189) 
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On the question cconeernirnes the nossibility of the existence of 
encenhalitis on the territery cf the Rie and Chernis v Chlast's 
(Treliminary renort) 


Naterialy nauchnykh konferentsii, Kiev, L959. 2°8np 
(Hievekiy Nauchno-issledovatel'skiy Institut Epidemdolopii i iikrobieles 
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VASIL'YEVA, VoL. 


Presence of fool cf tick-borre encephalttts in flev, Thernigcy ens 
zhitomir Provinces. Vrach, delo no,3:98-102 Mr ‘64. 
(MIRA 17:4) 


1. Kiyevakly institut epidemLoicgit 1 mikrobLologil. 
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1. Snede of thystolesy of Utaner Nervous otivity, Vesuad 
University. 
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VASIL'YEVA, VeM.3 MEL'NIKOVA, T.S. 


~ 


Effect of proprioceptive impulsation on the electrical ac~ 
tivity of the cerebral cortex in rabbits. Nauch. dokl. vyae 
shkoly3 biol. nauki no.3272=75 64 (MIRA 1728) 


1, Rekomendovana kafedroy fiziologii vysshey nervnoy deyatel!- 
nosti Moskovakogo gosudarstvennogo universitsta. 
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VASIL'YEVA, V. M. -~ "Changes of the Elect 
. 4 rical Activity of the B 
pele ar eee orn Attacks." Moscow State U aera ny peice an 
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VASIL' YEVA, V.M. 


Modification of the electrical activity of the cortical Segment of the 
motor analysor in white rats during a reflex epileptiform seizure 
Cwith summery in English] Biul.ekep.biol. 1 med. 43 no.1:57-61 Ja '57, 
. (MIRA 10:8) 
1. Iz laboratorii patofiziologii vwyashey nervnoy deyatel'nosti (zav. - 
doktor biologicheskikh nauk L.V.Krushinskiy) kafedry fiziologii vysshey 
nervnoy deyatel'nosti (zay. - chlen~-korrespondent Akademii pedagogiche- 
skikh nauk SSSR prof, L.G.Voronin) bLologo-pochvennogo fakul'teta 
Moskovskogo gosudarstvennogo universiteta imeni M.V.Lomonosova. 
Predstavlena deystvitel'nym chlenom AMN SSSR P.K.Anokhinyn) 


(CEREBRAL CORTRX, physiology, 
eff. of reflex epileptiform seizures on cortical part of 
motor analysor, electrical funct., determ. with electrodes) 
alert experimental 
same 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859010010-6" 


"APPROVED FOR RELEASE: iia eae ere iat ceeuteidec argu iotu 6 


PEE AE REST EIE DS BGR REGS 2 POR SIS eR a Seka 


USSR/Huran ané Anim Fhysiology - Nervous Systen, 
Epilepsy. 


“Abs Jour : Ref Zhur - Biol., Ho 7, 1958, 32176 


Author : Vasiltyeva, V.M. 


Inst so 
Title ange of the Electric pecivaty of the Cortical Section of 


the Motor Analysor in White Rats During a Reflex Epileptic 
Attack. 


Orig Pub : Byul. esperin. biol. 1 meditsiny, 1957, 43, No 1, 57-61. 


Abstract : A bell originally caused in rats a general motor excita- 
bility and strengthening of fast oscillations in the motor 
region of the cortex, At the moment the clonic stage of 
the attack set in, there were temporarily registered on 

he EEG a discharge of fast oscillations with a rate not 
less than 75 os/sec » then rhythmic oscillations changing 
into -4 - and then A -like rhythms. On the basis of the 
domination of the latter, the clonic convulsions changed 


Card 1/2 
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USSR/Human and Animal Fhysiology - Nervous System. 
Epilepsy. 


"Abs Jour : Ref Zhur - Biol., No 7. 1958, 32176 


to tonic ones, after which the stage of full are flexion 
set in. The slow rhythm persisted until norralizaticn 
of the condition of the rat. In the stage of gercral 
motor excitabllity, there were often observed an increase 
in the rate of waves instead of 3-4, up to 7-8 os/sec), 
weak expression of fast oscillations in the beginning of 
the clonic stage, and delayed appearance of & ~-like 
rhythm only in the tonic stage of the attack. The corti- 
col section of the motor analysor cannot be considered 
responsible for the development of all stages of a con- 
vulsion; clonic and tonic stages are connected, seemingly, 
with excitability of other sections of the brain. 


Card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859010010-6" 


"APPROVED FOR RELEASE: 08/31/2001 ee RDree. relate ieki tea 6 


panes bye ets aes Bp A SETS OE Babe RN Seale Cle rE ESSN Te oy gf aie Sel Be SUE 


VASIL'YVA, V.M., inzh, 


Mameti> treatrent - 
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VASIL'YEVA, V.M. 
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Variations in the electro 
gram of the cerebral cortex in whit 
Bs rs tert i fore Seigures complicated by experimental esete Ace 
-dokl.vys.shkoly; biol, nauki n0.2:69-72 '60, (MIRA D4) 


1. Rekomendovana kafedro 
Y fiziologii vysshey nervno ' 
i da gosudarstvennogo universiteta im, M.V, Si delet LN 
HLECTROENGEPHALOGRAPHY) (CONVULSIONS) ° 
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VASIL'YEVA, V.M. 


Change in the electroencephalogram and galvanic skin reacticn 
during rhythmical proprioceptive stimulation. Nauch.dokl.vys, 
shkoly; biol.,nauki no.4:74-78 '62. (MIRA 15:10) 


1. Rekomendovana kafedroy fiziologii vysshey nervnoy deyatel'nosti 
Moskovskogo gosudarstvennogo universiteta im. Lomonosova,. 
(ELECTROENCEPHALOGRA PHY ) 
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NASILITE 
Blectrographt{c stidy of temporary connections in man. thur, vye. 
necv, delat. 15 nosSs%66-787 5-0 165, 
MInA 18:11) 
1, Kafedra fiziologii vytahsy nervnoy deyatel'nosti Moskovskogo 
gogudarstvennogs universitota im. MoV. Lomonosova i Institut vyashey 
nervnoy deyatelincosti i nayrcefiziologii AN SSSR. 
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E.CERPTA MEDICA Sec 2 fol 12/5 Physiology May 59 
1896. EEG STUDY OF MOTOR CORTICAL REGIONS IN WHITE RATS DURING ? 
EPILEPTIFORM REACTIONS (Russian text) - Vasiliyeva V.M. Lab. of | 
Pathophysiol. of Higher Nerv, Activity, Moscow Umv. - ZH. VYSSH. NERV. 


DEYAT. 1958, 8/4 (602-610) Graphs 3 Hlus. 1 
The recording of bioelectrical potentials of the brain in white rats by means of 
chronically emplanted electrodes during all phases of reflex epileptiform reaction 
evoked by sound stimulation is possible under conditions of partial fixation of the 
animal (full immobilization of the head and slight fastening of the body, the ex- 
tremities remaining free) in the state of increased ‘epileptigenic’ sensitivity after 
‘ parathyroidectomy. The data obtained show that drastic changes in the functional 
state of the cortical area under investigation occur during the development of the 
epileptiform reaction, These data lead to some suggestions about the nervous 


mechanism of this reaction. 
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Blectroencephalographic investigations of the cerebrocortical motor 
region in white rats during epileptiform reactions [with summary in 
English}, Zhur.vys.nerv. deisat. 8 now#s602-610 Jl-Ag '58 (MIRA 11:9) 


1. Laboratoriya patofiziologii vygehey nervnoy deyatel'nost; 
kafedry vysshey nervnoy deyatel'nosti Moskovskogo gosudarstvennogo 
universiteta im. MeV. Lomonosova, 

(CEREBRAL CORTEX, physiology . 
eff. of epileptiform reactions in rats on motor 
region, registration with implanted electrodes (Rus)) 

(CONVULSIONS, experimental, 
same (Rus)) 
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VASIL'YEVA, V.M, [Vasiltiova, V.M.] 
Pysreae aes penne 
Development of drugstores in the L'vov region during the past 25 ae 
years. Farmatsev. zhur,. 19 no.4:88-90 ‘64. (MERA 17:43} 


1, Aptechnoys upravleniye L'vovakogo oblastnovo otdeJa zdrawokhranent ye, 
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Michurin warieties of apple in Siberia, Biul.Glav.bot.sada 
n00193126=127 '54, (MIRA 8:2) — 
1. WSentral'nyy Sibirskiy botanicheskiy sad Zapadno-Sibir- 
skogo filiala Akademii nauk SSS, 

(Siveria-—Apple~- Varieties ) 
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Studying apple varieties at the Botanical Garden of the West Siberian 

Branch of the Academy of Sciences. Trudy Bot, sada Zap.-Sib. fil, AN 

SSSR no.2:71-80 '57, (MIRA 11:10) 
(Novosibirsk Province--Apple--Varie ties) 
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VASIL'YEVA, V.1. 


Culling starting forms for apple breeding in the forast-steppe 

sone of Novosibirsk Province. Trudy Bot, sada Zap.-Sib, fil. AH 

SSSR no.2:105-110 '57. (MIRA 11:10) 
(Novosibirsk Province--Apple breeding) 
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B VASIL'EVA, V.N. 

23011 Alkilirovanie benzoda spirtami v prisutstvii ftoristogo bora s fosfornoy 
kislotoy. Doklady akad, Nauk, sssr, novaya seriya, T. LXVII, No. 3, 
1949, C, 475-78, - Bibliogrs 5 nazv. 


SO: LETOPIS' NO. 31, 19%9 
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USSE/(hemi stry - Physical chemistry 


Card 1/1 Pub. 147 ~ 10/26 
| Authors 3 Guryanova, E. N., and Vasilyeva, V. il, 
Ae REEL OTA. Sap ogy 
Title 3 Exchange of RS groups in polysul fides 
We Periodical :  zhur. fiz. khim. 28/1, 60-66, Jan 195; 


Mm Abstract =: Tt was established, by means of the radioactive $35 isotope, that the ex- 
? change of neutral S-atoms between polysulfides ~ diethyltrisulfide - 


diethyltetrasulfide; diethyltrisulfide (dithiolyltrisul fide) takes place 
not as result of the S-aton migration from one polysulfide molecule into 
another but as results of the exchange of the RS groups. ‘The conuitions 
leading to the exchange of KS groups were investigated in various poly~ 
sulfide systems and it was found that the radical does affect the mobility 
of the RS groups, The effect of ultraviolet radiation on the exchange 

of the KS proups between polysulfides, disulfides and thiols, is ex- 
plained. Five references : 3-USSR and 2-USA (1948-1954), 


Institution; The L. Ya. Karpov Physico-Chemical Institute, Moscow 
im Sutinitted 2 March 5, 1953 


Ben 
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7682 
: SULPHUR EXCHANGE IN POLYSULPHIEES AND 
; cH NIZATION ACCEL 8, E, iL Gurtyanova, Vand 
V.N, Vasil ova, and L.S, Kazina. p.270-270 in Meetings of — 5 E= 
. ~The Wivisten of Chemical Sclences. Sesaion of the Acade 
of Solencen of the U. oe Peacslu o' ¢ 
July 1-5, 1956. Moscow, Publiahiag dase of ths 


ape 12.42) 
Academy of Sctence* of the U.S.8.R., 1985. 3768p. (ia 


Rusalan) 
The radtoactive gulfur isotope s** was used fo the work to : 
cules exerts on © . : } 


fird out the infuence the structure of mole 
the mobility of sulfur atoms in the bonds 8—5, C-—8, 
C™=8 of organic polysulfides and a number of other com~ 


{ 
. P pounds, including vulcanization accelerators. (auth) (7) 
ig ee i] : * 
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VASIL'YEVA, V. Net "Isotope exchange of sulfur between disulfides and 
mercaptans." Min Chemical Industry USSR, Order of Labor Red Banner 
Sci Res Physicochemical Inst imeni L. Ya. Karpov. Moscow, 1956. 
(DISSERTATICN For the Degree of Candidate in CHEMICAL SCIENCES. ) 


So: Knishnaya letopis', No. 24, 1956 
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USSR/Organic Chemistry - Synthetic Organic Chemistry, E-2 
Abst Journal; Referat Zhur - Khimiye, No 1, 1957, 970 
Author: Vasil'yeva, V.N., and Guryanova, Ye. N. 


Institution: None 


Title: Synthesis of Mercaptans and Disulfides Using Tagged Sulfur Isotoves 


Original 
Periodical: Zh. obshch. kiimii, 1456, Vol 26, No 3, 677-684 
AIS 
Abstract: The synthesis of the following compounds containing radioactive S7/ iv 
Epson ter CyHoSH (I), Cgl5CaH5SH (17), een (III), 
(p-CH3CgH,S)o (IV), p-CH0CGHASH (V), (p-Clly 6HYS)o (VI), | 
p-CéHusC SH (VII), CoH5OCSSK (VIII), (CoH 3 (IX), (CHS )a (X), 
(CétistHas > (XI), (p-NOsCgH,S)o (XII), (Céli58)o (XIII), and 7 
(p-CéHgCgH,S)o (XIV). I and II are prepared by reacting n-CyHoBr 
and GhigCHaCi with’ alcoholic NaHS35. The latter reagent is prepared 
either by passing Hp939 through alcoholic CjH50Na or by dissolving 
the tagged sulfur in alcoholic CoHs5ONa, followed by passing a stream 
of ordinary HoS through the solution. The respective halide is 
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USSR/Organic Chemistry - Synthetic Organic Chemistry, E-2 
Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 979 


Abstract; carefully added to an alconolic solution of NaHs35 (5 gms of Na in 
100 ml alcohol) and the solution Neated 2-3 hours over a water bath. 
The reaction mixture is poured into water, the mercaptan which sepa-~ 
rates is collected and distilled. All the steps in the preparation 
of NaHS35 are carried out in an atmosphere of No. The yield of I ig 
80-906, of II, 75%. III in prepared by the method developed by Tits- 
Skvortsov and co-workers (Referat Zhur - Khimiya, 195%, 32374) 3 the 
yield is 20-25%. IV ig a side-product of the synthesis of III, and 
can also be synthesized by the oxidation of III with K3Fe (CN) ¢ in 
alkaline medium. The yield of IV prepared by the latter method ig 
about 904. V is prepared from III and p-CH30CEH),NoC13 the inter- 
mediate Pp-methoxyphenylethyl xanthate is cléaved with alcoholic KOH. 
The yield of V is about 70h, bp 89-90/4-5 mm Hg. The oxidation of 
V by K3Fe(CN)¢ yields VI. VIII was prepared as follows; alc. 
Naz835+ csp ~» NazCS}> ~ Hps35 + C839 :+ NaCl; C33) 4 CoHGOK -» VIII. 


All reactions are carried out under’ an atmosphere of Np. It hag been 
established by special experimenta that all 3S atoms in Naocs 
equivalent. VII is Prepared in 70% yield by the reduction of Xiv 
with Zn dust and HS, . XIV is prepared from p-diphenyldiazonium 
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USSR/Organic Chemistry - Synthetic Organic Chemistry, E-2 


Abst Journal: Referat Zhur - Khimiya, No 1, 1947, 970 


Abstract: chloride by the same method as V. The hydrolysis of the intermediate 
diphenyletinyi xanthate yields XIV instead of the corresponding mercap- 
tan. IX is prepared as follows: NajS + 935 CoHsOH NagS3°; Napsd? + 
_2CoHe I LAUGOW con S35S35CjHe + 2NaI.” The yield of IX ip about 8h. 

A similar method éan be used in the preparation of X fran n-butyl- 
bromide, XI from benzene in 90% yields, and XII from P-chloronitro- 
benzene in 40-50% yields. XII occurs in 3 crystalline forms. The 
authors have separated the form melting at 179°. XIII is prepared by 
adding an ether solution of Cé@lisMgBr with constant cooling to an ether 
solution of S Cy and decomposing the complex which is formed with 
aqueous HCl; the yield is 306, bp 190-1959/10 ma, mp 60.59, Diphenyl- 
sulfide is formed as a side-product and can be separated by vacuum 
distillation. The compounds described were prepared in quantities 
of the order of a tenth of & gram with activities of l-5 microcuries. 
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TITLE: 


PERIODICAL: 


ABSTRACT: 
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JYasiltyeva, V. N.; Bazev, V. Pe, $0V/76-33-7-117/45 
“Geyderikh, Me oA. 


Spectra and Dipole Moments of the p-Derivatives of Dimethyl] 
Aniline 


ghurnal fizicheskoy khimii, 1959, Vol 33, Nr 7; pp 1516 ~ 1520 
(USSR) 


In continuation of a previous paper (Ref 1) the authors inves*- 
igated the spectra and dipole moments of a nunber of para-de- 
rivatives of dimethyl aniline with electronegative substitu. 
ents. If there is an electronegative substituent as % in the 
molecule X-CH,-R, (R = CH), there occurs usually an addi- 

Tv 


tional shift of electrons from NR, toward X, which results in 


ar increase of the dipole moment. The effect of the substitu- 
ent on the optical properties is closely connected with their 
effect on the position and intensity of the absorption bands 
in the ultraviolet spectrum, The following data is given 
(Table): The position of the intense absorption tands of the 
compounds CoHLX and R ol* CoH, *X; absorption curves plotted by 
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Spectra and Dipole Moments of the p-Derivatives of 80V/76~33-7-11 /4c 
Dimethyl Aniline 


means of the photoelectric Sp2ctrophotometer SF-4 (Pigs 1-3); 
exaltation of molecular refraction in RON CEH +X (with Tespect 


to that of Phx and PHNR,); molar coefficients of the integral, 


intensity of Raman-speetrum lines; dipole momentg of the con. 
pounds RoN-C cH +X. Individual data on the mathods of determina- 


tion was already given (Ref 2). The abore data indicates that 
the influence exercised by the dimethyl anino §roup upon the 
properties of the molecules under investigation has the same 
nature; there occurs an approach and intensification of the 

atvsorption band, increase in the exaltation, refraction, and 
sntensity of Ranan~spectrum lines, decrease in the frequency 
of group X, and increase in the dipvle moments (from uR, tox 


sa 


to a larger extent than would correspond to an additive scheme. 
Compounds with groups of the highest degree of electronegati~ 
vity (NO,, NO, CHO) are most strongly influenced by the UR. group. 


However, the authors did not find any specific relation hetweer, 
Card 2/3 the individual influences, In conclusion, they thanked 
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Spectra and Dipole Moments of the p-Derivatives of SOV/76-33 -7-11/46 
Dimethyi Aniline 


P, P. Shorygin for his assistance. There aura 3 figures. 1 ta- 
ble, and 5 references, 3 of which ara Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova. Akademiya nauk 
SSSR (Physicochemical Institute imeni L. Ya. Karpov, of the 
Acadeny of Sciences, USSR). Inatitut organicheskoy khimii 
(Institute of Organic Chemistry) 


SUBMITTED: December 14, 1957 
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5(4) S0V/76-33-9-14/37 
AUTHORS: Vasil'yeva, ¥. N., Gur'yanova, Ye. N. 

arenes ENaC 
TITLE: Dipole Moments and Structure of Disulphides 


PERIODICAL: fesey fizicheskoy khimii, 1959, Vol 33, Nr 9, pp 1976-1981 
USSR 


ABSTRACT: By the aid cf the dipole moments which were determined for 
some disulphides (in benzene at 25°), an investigation was made 
of the position of the RS-group in the disulphides as well ag 
of the influense exerted by composition and structure of the 
R-radicals on the stability cf the space configuration; the 
purpose was to evaluate the possibility of a free or inhibited 
rotation of the RS~group arcund the S-S bond. The dipole 
moments of the following disulphides were measured: di-n-propyl~ 
eee di-n-butyl-(1.99), di-n-octyl-(1.99), di-n-myristyl- 
1697), di-n-octadecyl-(2.07), dibenzyl-(1.90), diallyl-(1.76), 


di-p-dipheny1-(2.20), di-p-nitrobenzyl-(4.97), di-p-methoxy- 
phenyl-(3.11), di~2,4,5-trichlorophenyl-(1.15), p-methoxydi- 
benzoyl-(2.50), dibenzoyl-(1.1), and dibenzoyl disulphide (141 
at 40°C), Results are listed (Table 1), and compared with 
respective data from publications (Table 2). After considering 
the possibilities of molecular configuration of the disulphides, 
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SOV/76-33-9-14/37 
Dipole Moments and Structure of Disulphides 


and after comparing the experimental values obtained for the 
dipole moments with those computed from the vector sum, the 
disulphides are found to exhibit a nonplanar molecular con- 
figuration. This statement is in agreement with data of X-ray 
structural analysis of some compounds containing the S-S 
group (cf J. Toussaint, Ref 3). The ever constant value of the 
dipole moments in disulphides with different R-radicals shows 
that the C-S-S-C is formed in all compounds according to the 
same law; this may also be the reason explaining the non-~ 
planar configuration of polysulphides with several S-atoms. 
The main factor responsible for the non-planar twisted con- 
figuration of the disulphides and other polysulphides seems to 
be the mutual repulsion of the unsheared electron pairs at the 
sulphur atom. Hence, the question rises as to the possibility 
of transferring an interaction between atoms and radical 


groups in compounds of the type X-C eH ,-S-S-C¢H J. There are 


2 tables and 14 references, 2 of which are Soviet. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova, Moskva 
Card 2/3 
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S0V/76-33-9-14/37 
Dipole Moments and Structure. of Disulphides 


(Physico-chemical Institute imeni L. Ya. Karpov, Moscow) 


SUBMITTED: February 22, 1958 
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5(2,4) gov/20-125-3-27/65 
AUTHORS: Rodionov,A- Noy Vasil’ yevas v. Nos Talalayevas 7. Ve,» Shigorin, 
D. Ne» Gur' yanova; Ye. N., Kochesnkov, K. Acs corresponding 


Member, AS USSR 


TITLE: Intermolecular Lithium Bond, 1ts Influence Upon the Vibration 
Spectra of Molecules and Upon the Dipole Moments 
(Mezhmolekulyarnay® Litiyevay@ avyaz', yeye® vliyaniye na 
kolebatel'nyy® epektry molekul i dipolnyye momenty ) 


PERIODICAL: peESR) Akademii nauk SSSR, 1959, Vol 125, Nr 3, PP 562-565 
USSR) 


ABSTRACT: In an earlier paper (Ref 1) the authors proved the formation of 
-§ +& ~*~ +h 
a bond referred to in the title -CH,-Li.»-CH,-bt (1) and 


R-O-Li..-O-Li (11). The lithium bond like the hydrogen bend is 
a secondary chemical bond (Ref 2). Type (1) was cLosely in- 

vestigated on the basis of infrared absorpticr spectra. In the 
work under review, infrared spectra of Alk-Li compounds with 4 
varying length of the radical chain were solved in hexane and 
investigated at various concentrations. The aim was to clarify 
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SOV/20-125-3-27/53 
Intermolecular Lithium Bond, Its Influence Upon the Vibration Spectra of Kole- 
cules and Upon the Dipole Moments 


the dependence of the intermolecular space, of the stability of 
the lithium bond and also of the magnitude of the frequency 
displacement of the groups C-Li on the length and on the struc- 
ture of the carbon radical. Table 1 as well as figures 1! and 2 
jllustrate the results obtained. As may be observed therefrom, 
the value of the displacement of the said groups actually de- 
creases with increasing chain length. Thus also the stability of 
the lithium bond in the complexes decreases. The investigation 
of the solutions of ethyl, n-butyl, and n-amyl lithium in hexane 
showed a linear course of the dependence of the dielectricity 
constant on the concentration in the case of lower concentra- 
tions. This course diverges from the straight line on an in- 
crease of concentration (0.4-3,.0 mols %). The dipole moment of 
ethyl lithium in benzene remains constant between 0.08-0. 43mols% 
and amounts to 0.87 D. The variation of the dipole moment in 

the complex, connected with the formation of lithium, goes 

back on the whole to the action of this bond upon the type of 
orientation of the dipoles with respect to one another. There 
fore, the formation of cyclic complexes and especially the type 
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Intermolecular Lithium Bond, Its Influence Upon the Vibration Spectra of Mole- 
cules and Upon the Dipole Moments 


ASSOCIATION: 


SUBMITTED: 
Card 3/3 


of the "quadrupoles" must decrease the dipole moment. This ap- 
parently takes place in the ethyl lithium solutions 4n benzene. 
It follows from the above that alkyl lithium molecules are as- 
sociated both in benzene and in hexane solutions. The character 
of the associate depends both on the nature of the solvent and 
on the radical composition. The lithium bond considerably in- 
fluences the frequency variations of the vibrations of the 

C-Li groups and also the dipole moments of the complexes; these 
variations here depend on the radical length, on the concentra- 
tion of the solutions, and also on the nature of the solvent. 
There are 2 figures, 1 table, and 3 references, 2 of which are 
Soviet. 


Nauchno-issledovatel' skiy fiziko-khimicheskiy institut in. 
L. Ya. Karpova (Scientific Physico-chemical Research Institute 
imeni L. Ya. Karpov) 


December 29, 1958 
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AUTHORS: “Vasiltyevas,V. ti, Talalayeva, T. V., Gurtyanova, Ye. 4., 
and Kocheshkov, K. A. 


TITLE: Dipole Moments of Organclithiun Compounds of the Aliphatic 
Series 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, No. 9, pp- 1549-1552 


TEXT: On the basis of published data (Refa. 45: 2y Sp dy. Go O)y. She authors 
measured the dipole moments of ethyl lithium, n-propy! lithium, n-butyl 
lithium, n-amyl lithium, and n-dodecy] lithium in hexane. Measurements 

were carried out at concentrations as !cw as possible, for which an 
association was unlikely, and concentration values at which association wa: 
determined by means of the cryoscopic method. Since all these compounds ar+# 
extremely unstable, their syntheses, the preparation of the solutions and 
the measurements of the dipole moments were carried cut in pure argon 
atmosphere. The authors describe the preparation of the solutions and the 
determination of their concentration by means of titration, The dipole 
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871218 
Dipole Moments of Orvanolithius Sonpounds of 5 /062'69,'000/009/e04/9e" 
the Aliphatic Series B0z23/B064 
moments were measured at 25°C with the help of the puls:tion metnod. The 
concentration of the solutions was 9.094-0.66 nole@. Tables 1 and 2 show 


the results. Table 3 shows the results ef the meagurements made at 
0.6-7-5 mole7%. The dipole moment s was determined by the formula }A 


= 0.0127-107 8 VPq Ppt (P, = electron polarization of the subs tance) 


It was 1.1 D for ethyl lithium concentrations of 0.12-0.62 mole%, for 
putyl lithium concentrations of 0.13-0. 36 molef, and for amyl lithium 
concentrations of 0.13-0.66 mole%. From the linear depeniance: of the 
dielectric constant of the solution on soncentration (Table +), and the 
constancy of the dipole moment value of all three compounds, it is con 
eluded that in this range of concentration monomeric molecules are con- 
cerned, and that the value of the dipole moment for the compeunds men- 
tioned refers to the moment of the monomer. A deviation from the linear 
dependence 43 found when measuring the dielectric sonatant of alkyl lithiua 
solutions in hexane at higher temperatures. The greatest deviation 15 
observed in the range of concentration of from 0.62 to 4.27 noleg. This 
deviation and the reduction af the dipole moments 15, +8 the authors! 
opinion, caused by the ageoerution of the molecules aod the fopmntion of 
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Dipole Moments of Organolithiun Compounds of 5/062/60/000/009/c04/021 
the Aliphatic Series BO23/7064 


complexes. This is in agreement with the published data (Refs. 3,4, and 5;. 
If the chain of the aliphatic radical is extended from ethyl to amyl, th 
degree of association of the alkyl lithium compounds decreases. This 
dependence will be subject of further investigations. The behavior of the 
alkyl lithium compounds in benzene solutions differs from the tehavior of 
these compounds in hexane. The authors measured the dipole moment of 

ethyl lithium in benzene at 25°C and obtained 0.87 D in the concentration 
range of from 0.094-0.49 mole%. Apparently, lithium forms stable complexes 
in benzene solutions also in the case of comparatively low concentrations. 


There are 3 tables and 6 references: 3 Soviet, 2 US, and 1 German. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 
SUBMITTED: March 7, 1959 


Legend to Tables 1 and 3: ¢ ~ concentration of the dissolved substance in 
moleZ; €- dielectric constant of the solution; d - density of the solution. 
4) determination in hexane at 25°C, 2) ethyl lithium, 3) n-amyl lithium, 
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-VASIL'YEVA, V.N,; PEREKALIN, V.V.; VASIL'YEV, WeG. 


Dipole moment gtudy of the effect of steric factors on conjugation 
in the molecules of unsaturated nitro compounds. Zhur.ob.khim. 
31 no.7:2175-2178 Jl ‘61. (MIRA 14:7) 


1. Loningradskiy gosudarstvennyy pedagogicheskiy institut iment 
A.I, Gertsena 1 Fiziko-khimicheskiy institut imeni L.Ya. Karpova. 
(Nitro compounds—Dipole moments) 
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AUTHORS: Xvitko, S. Me, Perekalin, V- V., Vasil'yevay Ve Ney 
Bobovich, Ya. S.-, and Slovokhotova, N. A. 


TITLE: Synthesis and structure of nitrobutadiene derivatives 
PERIODICAL: Akademiya nauk SSSR. Doklady, ve 143, no. 2, 1962, 345 - 347 


Tex: Some nitrobutadiene and nitraminobutadiene derivatives were 
synthesized, and their structure was examined, in order to establish the 
effect of: the chemical structure of nitralkenes and nitralkenedienes upon 
their polymerizability. The reaction scheme indicates the synthesis course 
as well as the products obtained. This is the first case of a C-chain 
condensation with malonic. acid aldehyde. A ketimino - enamino tautomerism 
can be dismissed for products of the Knoevenagel condensation. It was not 
possible to alkylate nor to acylate the amino and nitraminobutadienes. The 
spatial structure of compounds II to X (see diagram) was examined by Raman 
spectra and by measuring the dipole moments. III and IV (compound IV is 
not indicated in the diagram; its structure is the same as that of 
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VII - IX, except that there is =NCeu, instead of =CRR') exhibit 


intramolecular H bonds; the nitro group is in cis-position with respect 
to the amino group. Compsiunds V - VIII do not possess a plane structure. 
The nitro group (at the C-N pond) as well as the vinslidene residue (at the 
C-C bond of the butadiene grouping) are deflected here. The H bonds are 
also weakened thereby, which results in a displacement of the fully 
symnetric vibration band of the nitro group toward shorter wavelengths 

=z 1350). IX exhibits 4 high dipole moment (7.5 D), which is explained 
by assuming a structure in which the dipole moments of the two nitrile 
groups add. A characteristic of the Raman spectra of nitraminobutadienes 
wag found to be the splitting of the fully symmetric vibration of the nitro 
group, which may be caused by the intramolecular H bonds or the Fermi 
resonance. When examining the concentration dependence no redistribution 
of intensities was observed. Hence, the splitting cannot be caused by 
intermoleculur H bonds. The intensity of the nitro-group bands is 
considerably higher in aromatic derivatives (IV:140) than in aliphatic ones 
(v1 :12). This circumstance indicates the {nelusion of an aromatic ring in 
the conjugation through the amino group. The low intensity of double bond 
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vibration is explained by the weakening effect of the H ring upon the 
double bond. The vibrational intensities in double bond and antisymaetric 
~Col, are relatively high for Ix and X (IX: 90 and 80, X: 20 and 75 + 45, 


respectively). Evidently, a conjugation in IX, that involves all - ' s'8.a 
i; - electrons, is of greater aivantage from the energy viewpoint than 

would be e conjugation, wherein only the H ring participates. In X, by 
contrast, the possibility that an H ring may form is lacking altogether. 
There are 1 table and 5 references: 4 Soviet and 1 non-Soviet. The 
reference to the English-language publication reads as follows: D. Hathuay, 


Me, Fleft, Trans. Farad. Soc., 45, 818 (1949). 


ASSOCIATION: Piziko-khimicheskly institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ye. Karpov ) 


PRESENTED: September 13, 1961, by M. I. Kabachnik, Academician 


SUB:AITTED : September 11, 1961 
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AUTYORS : Vasil'yev, V. P., Vasil'yeva, V. oN. 
Lata, 


TITLE: On the Variation of Entropy in the Dissolution 


PERIODICAL: zvestiya vysshikh uchebnyh zavedeniy. Khiniya i khinicheskaya 
tekhnologiya, 1959, Vol 2, Ur 4, pp 522 - 527 (USSR) 


ASSTRACT 3 The possibility of determining certain dependerces in the 
entropy variation in the dissolution of salts is very tenpting. 
Thus it would be possible to determine the entropy variation 
even of empirical or semi-empirical dependences if no experi- 
mental value is known. The entropy variation upon transition of 
a solid salt into aqueous solution under general standard 
conditions is understood by the variation (dissolution entropy) 
mentioned in the title. If the well-known thermodynamic inter- 
relation is applied to this process, the equation 


nRT1n® = AH = TaS (1)is obtained which connects the ionic acti- 
vity in a saturated salt solution (a), the solution heat Beal 
and -entropy (AS). The dissolution entropy can be compu 
means of equition (1) using data fron Dieser WOTLS 
solubility and dissolution heats. At present, 

Card i/ 4 
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On, the Variation of entropy in the Dissolution of Salts SOV/153-2-2-7 


well-known (Refs 1-3). This opens a new way of computing the 
dissolution entropy. If the salt in aqueous sclution is practi- 
cally entirely dissociated, its entropy in this solution can be 
ee to the sum of entropies of the constituent ions, i.e. 


Oe = nS)+pSy (3), 8 y and Sy being the entropies of the salt 


cation and salt eed respectively, and n and p the stoichic- 
metric coefficients in the formula for the sait. It was inter- 
esting to determine the dependence of the dissolution entropy 

on any” thoroughly, investigated function. This dependence was 
supposed to include salts of various types, i.e. it should be 
usable for ions of varying charge. From this point of view, the 
hydration heat of the ion was very interesting since the disso- 
lution process of the salt is extensively related to the hydra- 
tion effect of the ions upon transition from crystal into solu- 
tion. The paper under discussion aims at explaining the relation 
between dissolution entropy and hydration heat of the cation for 
a greater number of salts. In this case, only salts formed wy 

the cations of the most important subgroups of the I and II 
groups of the periodic system are concerned. A quantitative ex- 
pression of the dependence in question can be deternined fron 
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the diagrams hydration heat - entropy variation. figire * shows 
the values discussed of the salts of alkali metals with monc- 
valent anions. The entropy variation was computed according 

to equation (2) considering equation (3). As can be seen from 
figure 1, the entropy variation depends linearly on the hy¢ra- 
tion heat of the cation. Table 1 shows that the constant cf 

the equation: AS = 0.5008, 4, tconst (5) remains satisfactorily 


stable. Thus it can be maintained that equation (5) expresses 

the relation of the dissolution entropy of salts of type (‘-' 
with the hydration heat of the cation in a rather satisfactory 
way. Figure 2 shows the relationship between the entropy varia- 
tion in the dissolution of salts of alkali metals of type Mx 
and the hydration heat of the cation. Here, too, a distin of 
linear dependence can-be seen. Thus, the entropy variation 
mentioned will be expressed by the equation & S=0.604H) 41+ const 


(6). Table 2 shows the above constant for salts of alkali me- 
tals with 2-charge ions. The constant remains practically stable 
(with the exception of rubidium carbonate). Figure 3 shows the 
diagram: entropy variation - hydration heat of the cation for 
Card 3/4 the salt sequence: magnesium, calcium, strontium, and barium. 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001859010010-6" 


